Heat shock-induced protection of renal proximal tubular epithelial cells from cold storage and rewarming injury.
Cold storage and reperfusion injury to transplanted kidneys contributes to increased incidence of delayed graft function and may have a negative impact on graft survival. This study examined the mechanisms by which previous heat shock protects against cell death in an in vitro model of kidney storage. Cold storage is mimicked by incubating human renal proximal tubular epithelial (HK-2) cells in University of Wisconsin solution at 4 degrees C with and without subsequent rewarming. Heat shock was induced by incubation of cells at 42 degrees C for 1 h. Altered protein expression was measured by Western blot, and cell viability and apoptosis were measured by propidium iodide DNA staining using flow cytometry. The specific role of heat-shock protein 70 (HSP-70) was determined both by siRNA knockdown and by stable overexpression approaches. Cold storage and rewarming-induced cell death was associated with decreased expression of HSP-70, HSP-90, HSP-27, and Bcl-2. Previous heat shock significantly reduced HK-2 cell death after cold storage and rewarming and was associated with the maintenance of HSP-70, HSP-27, and Bcl-2 protein levels. Blocking heat stress-induced HSP-70 with siRNA did not significantly block the protective effect of heat stress against cold storage and rewarming cell death; however, overexpression of HSP-70 protected HK-2 cells from this stress. It is concluded that previous heat shock protects HK-2 cells from cold storage and rewarming injury. siRNA inhibition of HSP-70 induction did not block the protective effect of heat shock, indicating that HSP-70 is not essential to the heat stress-induced protective effect reported in this study.